Drosophila p53 controls Notch expression and balances apoptosis and proliferation.
A balance between cell proliferation and apoptosis is important for normal development and tissue homeostasis. Under stress conditions, the conserved tumor suppressor and transcription factor Dp53 induces apoptosis to contribute to the maintenance of homeostasis. However, in some cases Dp53-induced apoptosis results in the proliferation of surrounding non-apoptotic cells. To gain insight into the Dp53 function in the control of apoptosis and proliferation, we studied the interaction between the Drosophila Dp53 and Notch genes. We present evidence that simultaneous reduction of Dp53 and Notch function synergistically increases the wing phenotype of Notch heterozygous mutant flies. Further, we found that a Notch cis-regulatory element is responsive to loss and gain of Dp53 function and that over-expression of Dp53 up-regulates Notch mRNA and protein expression. These findings suggest not only that Dp53 and Notch act together to control wing development but also indicate that Dp53 transcriptionally regulates Notch expression. Moreover, using Notch gain and loss of function mutations we examined the relevance of Dp53 and Notch interactions in the process of Dp53-apoptosis induced proliferation. Results show that proliferation induced by Dp53 over-expression is dependent on Notch, thus identifying Notch as a new player in Dp53-induced proliferation. Interestingly, we found that Dp53-induced Notch activation and proliferation occurs even under conditions where apoptosis was inhibited. Our findings highlight the conservation between flies and vertebrates of the Dp53 and Notch cross-talk and suggest that Dp53 has a dual role regulating cell death and proliferation gene networks to control the homeostatic balance between apoptosis and proliferation.